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HEAT EXCHANGE DEVICE AND METHOD OF CATALYTICALLY TREATING THE ATMOS- 
PHERE 

BACKGROUND OF THE INVENTION 

yieifl Qt the invention 

5 The present invention relates to a method for the low 

temperature cleaning of the atmosphere and more particularly to 
the rendering of the outer surface of a heat exchanger, such as 
a radiator of a motor vehicle, capable of catalytically 
converting pollutants to harmless compounds without adversely 
10 affecting the functioning of the heat exchanger. 

Discussion of the Related Art 
A review of literature relating to pollution control 
reveals that the general approach is to reactively clean waste 
streams entering the environment. If too much of one pollutant 

15 or another is detected or being discharged, the tendency had 

been to focus on the source of the pollutant. For the most part 
gaseous streams are treated to reduce the pollutants prior to 
entering the atmosphere. 

It has been disclosed to treat atmospheric air directed 

20 into a confined space to remove undesirable components therein. 
However, there has been little effort to treat pollutants which 
are already in the environment; the environment has been left to 
its own self cleansing systems. 

References are known which disclose proactively cleaning 

25 the environment. U.S. Patent No. 3,738,088 discloses an air 
filtering assembly for cleaning pollution from the ambient air 
by utilizing a vehicle as in mobile cleaning device. A variety 
of elements are disclosed to be used in combination with a 
vehicle to clean the ambient air as the vehicle is driven 

30 through the environment. In particular, there is disclosed 
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ducting to control air stream velocity and direct the air to 
various filter means. The filter means can include filters and 
electronic precipitators. Catalyzed postfilters are disclosed 
to be useful to treat nonparticulate or aerosol pollution such 
5 as carbon monoxide, unburned hydrocarbons, nitrous oxide and/or 
sulfur oxides, and the like. 

Another approach is disclosed in U.S. Patent No. 
5,147,429. There is disclosed a mobile airborne air cleaning 
station. In particular this patent features a dirigible for 

10 collecting air. The dirigible has a plurality of different 
types of air cleaning devices contained therein. The air 
cleaning devices disclosed include wet scrubbers, filtration 
machines, and cyclonic spray scrubbers. 

The difficulty with devices disclosed to proactively clean 

15 the atmospheric air is that they require new and additional 

equipment. Even the modified vehicle disclosed in U.S. Patent 
No. 3,738,088 requires ducting and filters which can include 
catalytic filters. 

Responsive to the difficulties associated with devices 

20 with proactively treating the atmosphere, the Assignee herein in 
U.S. Patent Application Serial No. 08/410,445 filed on March 24, 
1995, U.S. Patent Application Serial No. 08/589,182 filed 
January 19, 1996, and U.S. Patent Application Serial No. 
08/589,030 filed January 19, 1996, each incorporated herein by 

25 reference, disclosed apparatus in related methods for treating 
the atmosphere by employing a moving vehicle . In preferred 
embodiments a portion of the cooling system (e.g. the radiator) 
is coated with a catalytic or adsorption composition. 
Additionally, a fan associated with the cooling system can 

30 operate to draw or force air into operative contact with the 
radiator. Pollutants contained within the air such as ozone 
and/or carbon monoxide are then converted to non-polluting 
compounds (e.g. oxygen gas and carbon dioxide) . 
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The Assignee herein also has pending U.S. Patent 
Application Serial No. 08/412,525 filed on March 29, 1995, 
incorporated herein by reference, which discloses devices and 
methods for proactively treating the atmosphere employing a 
5 stationary object such as an automobile at rest, a billboard, an 
air conditioning unit and alike with catalytic composition. 

The application of a catalytic composition to the surface 
of a heat exchange device such as a radiator of a motor vehicle 
presents problems which can adversely affect the heat exchange 

10 properties of the device. For example, the catalytic 

composition can act as an insulator thereby reducing the ability 
the radiator to dissipate heat. 

It would therefore be a significant advance in the art of 
reducing pollution to employ heat exchange devices for the 

15 treatment of air to remove pollutants without adversely 

affecting the heat exchange properties of the device. It would 
be of further advance in the art if this problem could be 
overcome in an effective and cost efficient manner. 

Summary of the Invention 

20 The present invention generally relates to a method to 

treat the atmosphere to remove pollutants therefrom. A heat 
exchange device such as a radiator of a motor vehicle is treated 
so that the outer surface thereof catalytically instigates the 
conversion of pollutants in the atmosphere into harmless 

25 compounds without adversely affecting the heat exchange 
properties of the device. The present invention also 
encompasses heat exchange devices which can perform in this 
manner . 

The term "atmosphere" is defined herein as the mass of 
30 air surrounding the earth. The term "ambient air" shall mean 
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the atmosphere which is drawn or forced towards the outer 
surface of the heat exchange device. It is intended to include 
air which has been heated either incidentally or by a heating 
means . 

5 In accordance with the present invention, the surface of 

the heat exchange device must be provided with a substance which 
can effectively instigate the catalytic conversion of pollutants 
into harmless compounds. The surface of the heat exchange 
device must therefore be capable of converting pollutants such 

10 as hydrocarbons, carbon monoxide and ozone into harmless 
compounds such as oxygen, carbon dioxide and water vapor. 

In general, the present invention is directed to a method 
of catalytically treating the atmosphere to convert pollutants 
to harmless compounds comprising trea ting an outer surfa ce of 

15 the heat exchange device to render said surface capable of 

catalytically converting said pollutants. In one aspect of the 
invention, the outer surface of the heat exchange device is made 
of or provided with a catalytically active substance s uch as a 
base metal catalyst, precious metal catalyst or combination 

20 thereof. As used herein the terms M base metal catalyst" and 
"precious metal catalyst" shall include the base metals and 
precious metals themselves as well as compounds containing the 
same e.g. salts of precious metals and salts and oxides of base 
metals. The surf ace is then treated to increase the sur face 

25 area thereof. Surface treatments include contacting the heat 

exchange device with acid to provide a "pitted" surface having a 
very high surface area which facilitates the desired catalytic 
reaction. Optionally the treated outer surface may receive 
additional cata lytic metal b y applying a catalytic composition 

30 to a portion of the treated surface. 

In an alternative embodiment of the invention, the outer 
surface is coated with a catalyst composition. However, in 
order to prevent a reduction in heat exchange capabilities of 
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the heat exchange device, the catalyst composition is coated on 
less than the entire outer surface of the heat exchange device 
and/or is coated on a surface of the heat exchange device which 
is not directly engaged in heat exchange activity. 
5 The heat exchange device is any device which operates to 

contact fluids (gases and liquids) having different temperatures 
so that an exchange of heat is made by the proximity of the two 
fluids. For purposes of illustration only, the radiator of a 
motor vehicle is employed herein as a typical example. It will 

10 be appreciated that heat exchange devices are found in air 
conditioning units and the like are suitable for use in the 
present invention. 

The ambient air is drawn over the heat exchange device by 
natural wind currents or by the use of an air drawing means such 

15 as a fan or the like to draw or force ambient air into operative 
contact with the heat exchange device having the catalytic 
surface thereon. By way of example, the fan may be positioned 
in a tunnel, or as part of an air conditioning system or, as 
previously indicated, preferably in motor vehicles as part of 

20 the conventional cooling system. The fan is typically operated 
by a power source such as a battery, preferably the conventional 
twelve volt battery used in a motor vehicle, solar panel and the 
like. In accordance with a further aspect of the invention, 
when a catalyst composition is coated on a portion of the heat 

25 exchange surfaces of the heat exchange device and/or on non-heat 

exclian5e^urfaces, it is desirable to provide a porous, 

protective coating to protect the catalyst composition fr om 

* ■ " " " | 

contamination and premature aging through such contaminates as 

salt, dirt, oil and the like. . 



30 



RT-igf Description of the Drawing? 
The following drawings in which like reference characters 
indicate like parts are illustrative of embodiments of the 
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invention and are not intended to limit the invention as 
encompassed by the claims forming part of the application. 

Figure 1 is a side schematic view of a truck showing a 
grille, air conditioner condenser, radiator, fan and engine; 
5 Figure 2 is a perspective view of a radiator of a motor 

vehicle; 

Figure 3 is an enlarged cross -sectional view of a 
radiator; 

Figure 4 is a partial front view of a series of corrugated 
10 plates of a radiator coated with a catalyst composition in 
accordance with one embodiment of the present invention; 



Figure 5 is a partial front view of a series of corrugated 
plates of a radiator coated with a catalyst composition in 
accordance with another embodiment of the invention; 
15 Figure 6 is a rear view of a radiator showing the rear 

surface of the radiator coated with a catalyst composition in 
accordance with the present invention; 

Figure 7 is a partial perspective view of a radiator with 
fins coated with a catalyst composition in accordance with the 
20 present invention; and 

Figure 8 is a partial front view of corrugated plates of a 
radiator with the surfaces treated to increase the surface area 
thereof . 

Detailed Description of the Invention 
25 The present invention is directed to a method of treating 

the surface of a heat exchange device so that pollutants 
contained in ambient air may be readily converted to harmless 
compounds. The surface of the heat exchange device may be 
rendered catalytic if the surface itself is made of or provided 
30 with catalytically active metals or a catalyst composition may 
be applied to the surface of the heat exchanger. When a 
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catalyst composition is applied to the outer surface of the heat 
exchanger, it covers only a portion thereof and/or is applied to 
non-heat exchange surfaces so as to prevent degradation of the 
heat exchange properties of the heat exchange device. The 
5 present invention is particularly adapted for the conversion of 
hydrocarbons, ozone and carbon monoxide into harmless compounds 
such as oxygen, carbon dioxide and water vapor. 

The atmosphere contacting surface is the outer surface of 
a heat exchange device such as a radiator. Any heat exchange 

10 device in which there is a flow of ambient air therethrough may 
be treated in accordance with the present invention. Of 
particular importance to the present invention is the rendering 
of the outer surface of the heat exchange device capable of 
catalytically converting pollutants to harmless compounds 

15 without adversely affecting the heat exchange activity of the 
device . 

In accordance with one aspect of the present invention, 
the outer su rface of the heat exchange d evice (e.g. a radiato r) 
is ^partially coated with jj^cataj^ysi^^r^ In particular, 

20 from about 1 to 99 % of the outer surface, preferably from about 
25 to 75% is covered with the catalyst composition. To provide 
the desired partial coating, the non-coated portion can be 
covered by tape or by a coating containing a material such as 
Teflon. Useful and preferred catalyst compositions comprise at 

25 least one base metal catalyst ^ and/or at least one precious metal 
catalyst. The amount of the base metal and the amount of the 
precious metal may vary and may be tailored to the pollutants 
contained in the atmosphere. Generally, the base metal catalyst 
is present in an amount of from about .05 to 5.0 % by weight, 

30 preferably from about .1 to 2.0 % by weight based on the total 
weight of the catalyst composition. The amount of the precious 
metal is in the range of up to 20 % by weight, preferably from 
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about 0.5 to 10 % by weight based on the total weight of the 
catalyst composition. 

The base metals which may be employed for the catalyst 
composition include all base metals which can affectively 
5 convert ozone to oxygen and/or carbon monoxide to carbon 
dioxide. The preferred base metals include iron, copper, 
chromium, zinc, ma nganese , compounds containing the same and 
combinations thereof. The base metals are typically used in the 
form of oxides. 

10 The precious metals are selected from those customarily 

used in catalysts for the treatment of engine exhaust. The 
preferred precious metals are platinum, palladium and mixtures 
thereof. Platinum is the most preferred of the precious metals. 
In a preferred catalyst composition, the precious metal is 

15 principally dispersed at the surface of the base metal catalyst. 
This means that at least 50% of the precious metal catalyst is 
on or close to the surface of the base metal catalyst so as to 
insure a rapid conversion of the pollutants in the ambient air 
to harmless by-products . 

20 The catalyst composition is also provided with a suitable 

support material which has a preferably high surface area. The 
preferred materials are refractory oxides such as those selected 
from the group consisting of ceria, alumina, titania, silica, 
zirconia, and mixtures thereof with alumina being the most 

25 preferred refractory oxide support. It is preferred that the 
refractory oxide support have a high surface area to maximize 
the amount of the catalytic material within a given unit area. 
The term "high surface area" as it pertains to the refractory 
oxide support shall generally mean that the surface area of the 

30 support is at least 100 m 2 /g preferably in the range of from 
about 100 to 300 m a /g. 

As previously indicated, the amount of the base metal 
catalyst and the amount of the precious metal catalyst can vary 
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over a wide range. In a preferred catalyst composition, the 
percent by weight ratio of the precious metal catalyst to the 
base metal catalyst is at least 1:1. A preferred weight ratio 
of the precious metal catalyst to the base metal catalyst is in 
5 the range of from about 8:1 to 12:1. 

The combination of the base metal and precious metal at 
the surfaceThereof provides a catalyst composition which 
operates at low temperatures to effectively convert carbon 
monoxide and ozone to harmless by-products. 

10 The catalyst composition may be applied to the rad iator 

surface by dipping and/or spraying techniques. In accordance 
with the present invention, the catalyst composition is coated 
on less than all of the heat exchange surfaces of the radiator, 
preferably from about 25 to 75 percent of the radiator surface. 

15 As previously indicated, areas of the atmosphere 

contacting surfaces which are not to be coated may be covered 
with a material which prevents the catalyst composition from 
being deposited thereon. Such materials include common tapes 
(e.g. masking tape) and coating materials such as those 

20 containing Teflon or other material which resists adherence by 
the catalyst composition. 

The covering material is applied to the atmosphere 
contacting surface followed by the catalyst composition to the 
areas to be coated. Any of the catalyst composition which 

25 spills over to the non-coated areas may be removed, for example, 
by removing the covering material. 

The pattern of application of the catalyst composition is 
virtually unlimited so long as the catalyst composition covers 
less than the entire heat exchange surface of the heat exchange 

30 device. For example, the catalyst composition can be applied in 
spaced-apart rows extending the length of heat exchange device. 
Alternatively, the catalyst composition can be applied to 
portions of opposed sides of the heat exchange device. 
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In another aspect of the invention, the catalyst 
composition may be applied to non-heat exchan ge surfaces of the 
heat exchange device. "Non-heat exchange surfaces" means that 
these surfaces do not engage in heat exchange between respective 
5 fluids. When applied to said surfaces, there is obviously no 
interference with the heat exchange properties of the device. 
Accordingly, the non- catalytic surfaces can be coated up to 
their entirety with the catalyst composition if desired. 
Examples of non-catalytic surfaces of heat exchanges include the 

10 rear or back surfaces and extensions of the heat exchange device 
(e.g. fins and the like) which are not in contact with the heat- 
exchange fluids passing therethrough. 

The heat exchange surfaces of the heat exchange device can 
be rendered catalytic if the surface itself is made of or 

15 provided with catalytically active substances (e.g. base metals 
alone or in combination with minor amounts of precious metals) . 
In order to provide an effective catalytic surface, the surface 
area of the typical heat exchange device is desirably increased. 
This can be accomplished by treating the surface of the heat 

20 exchange device with an acid to provide a "pitted" outer 

surface. The thus treated heat exchange device can provide an 
effective system for catalytically converting pollutants to 
harmless compounds. Because there is no catalyst composition 
applied to the heat exchange surfaces in this embodiment, the 

25 acid treatment may be applied to the entire surface of the heat 
exchange device or only a portion thereof. 

A non- catalytic surface of the radiator may be rendered 
catalytic by applying base metals alone or in combination with 
precious metals to the radiator surface. The catalytic metals 

30 may be applied by vaporizing the metal and depositing the 
vaporized metal on the radiator surface. 

It should be understood, however, that in some cases it is 
desirable to add a catalyst composition to the pitted surfaces 
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to improve conversion rates. The same type of catalyst 
compositions as previously described may be used. In this 
event, the heat exchange surfaces of the heat exchange device 
must not be covered in their entirety in order to prevent 
5 degradation of heat exchange properties. 

In operation of the present invention, air is drawn or 
forced over the catalytic surface by natural wind currents or by 
air drawing devices such as fans. For land use motor vehicles, 
the heat exchange surfaces are preferably those of the radiator. 

10 It should be understood, however, that other heat exchange 

devices such as air conditioning condensers and the like may be 
treated in a like manner. 

In a most preferred embodiment of the present invention, 
the atmosphere contacting surfaces are appropriate surfaces of a 

15 radiator. By treating the radiator surface as described herein 
pollutants can be readily removed from the atmosphere without 
compromising the heat exchange properties of the radiator. 

The present invention will be understood by those skilled 
in the art by reference to accompanying Figures 1-8. The 

20 present invention can be applied to heat exchange devices of any 
type and to both heat exchange and non-heat exchange surfaces. 
What is particularly important in accordance with the present 
invention is that the heat exchange characteristics of the heat 
exchange device be maintained. As the ambient air encounters 

25 the catalytic surface of the heat exchange device, hydrocarbons, 

carbon monoxide and/or ozone are catalytically reacted to 

produce harmless by-products such as oxygen, carbon dioxide, and 

f 

water vapor. 

It will be appreciated by those skilled in the art that 
30 when the heat exchanger is associated with a vehicle, any 
suitable vehicle can be employed . ^ehicles^include cars, 
trucks, trains, boats, ships, airplanesT^dlrigibles , balloons, 
and the like. Preferably in a motor vehicle, the atmosphere 
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contacting surfaces are surfaces located toward the front of the 
vehicle in the vicinity of the cooling system fan. Useful 
contact surfaces include the outside surfaces of the radiator, 
air conditioner condenser, and the like which are all located 
5 and supported within the housing of the vehicle. 

Figure 1 illustrates a truck 10 schematically containing a 
variety of vehicle components wherein a radiator or air 
conditioner condenser comprise atmosphere contacting surfaces. 
The vehicle includes a grille 12, an air conditioner condenser 

10 14, a radiator 16 and a radiator fan 18. It will be understood 
that other vehicle components can be found in the truck. 

Referring to Figures 1 and 2, the preferred atmosphere 
contacting surfaces include the front 13 and side 15 surfaces of 
the air conditioning condenser 14, the front 17 and side 19 

15 surfaces of the radiator 16. These surfaces are located within 
the housing 24 of the truck. They are typically under the hood 
of the truck between the front 26 of the truck and the engine 
28. The air conditioner condenser 14 and the radiator 16 can be 
directly or indirectly supported by the housing 24 or a frame 

20 (not shown) within the house. 

Figure 2 generally shows a schematic view of a radiator- 
air conditioning condenser assembly. The automobile comprises a 
housing 30. There is a front end 32 of the motor vehicle having 
a grille 12 supported on the front of the housing 30. An air 

25 conditioner condenser 14, a radiator 16 and a radiator fan 18 
can be located within the housing 30. 

The surfaces of the air conditioner condenser 14 and the 
radiator 16 can be treated in accordance with the present 
invention to provide a catalytic surface without adversely 

30 affecting the heat exchange properties of the devices. The most 
preferred atmosphere contacting surface is the outer surface of 
the radiator 16. A typical radiator has front and rear surfaces 
with spaced apart flat tubes having therebetween a plurality of 
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Figure 3, there is shown a radiator 18 including spaced apart 
tubes 40 for the flow of a first fluid and a series of 
corrugated plates 42 therebetween defining a pathway 44 for the 
5 flow of a second fluid transverse to the flow of the first 
fluid. The first fluid such as antifreeze is supplied from a 
source {not shown) to the tubes 40 through an inlet 46. The 
antifreeze enters the radiator 18 at a relatively low 
temperature through the inlet 46 and eventually leaves the 
10 radiator through an outlet 48. The second fluid such as air 
passes through the pathway 44 and thereby comes into heat 
exchange relationship with the first fluid passing through the 
tubes 40 . 

In accordance with the present invention, the surfaces of 

15 the corrugated plates 42 of the radiator IB can be treated to 
provide a catalytic surface which does not interfere with the 
heat exchange properties of the radiator. In one embodiment of 
the invention, the catalyst composition is coated on the 
corrugated plates 42 in space-apart rows. Referring 

20 specifically to Figure 4, there is shown an embodiment of the 
invention wherein alternating corrugated plates 42 are coated 
with a catalyst composition for removing pollutants from the 
atmosphere. As shown specifically in Figure 4, surfaces 42a , 
42c, 42e, 42g and 42i are coated with the catalyst composition 

25 while surfaces 42b, 42d, 42f, 42h and 42 j are not. As a 

consequence, the radiator 18 is provided with catalytic surfaces 
capable of converting pollutants to harmless compounds while, at 
the same time, capable of performing its heat exchange function 
in a efficient manner through the exposed, non-coated surfaces. 

30 In another embodiment of the invention, the catalyst 

coating is applied to all of the corrugated surfaces but only on 
a portion thereof. Referring to Figure 5, each of plates 42 are 
coated on a portion of the surface thereof to provide a 
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catalytic surface 42 j and a non-catalytic surface 42k. In this 
embodiment, each corrugated plate provides a catalytic surface 
for the conversion of pollutants to harmless compounds while 
enabling the radiator to perform its heat exchange function 
5 through all of the corrugated plates. 

In accordance with the present invention, non-heat 
exchange surfaces of the radiator or other heat exchange devices 
may be coated with the catalyst composition without interfering 
with the heat exchange properties of the device. In particular, 
10 non-heat exchange surfaces of the radiator may be coated with 
the catalyst composition and/or non-heat exchange extension may 
be added to the heat exchange device and coated with the 
catalyst composition. 

Referring to Figure 6, there is disclosed a view of a 
15 radiator including a housing 50 and corrugated plates 42 in 
which the rear surfaces 52 of the corrugated plates 42 are 
coated with the catalyst composition. The rear surfaces 52 are 
non-heat exchange surfaces because ambient air passing into 
contact with the rear surfaces has already been cooled by the 
20 cooling fluid and therefore heat exchange is not occurring at 
the rear end of the radiator. 

In another embodiment of the invention as shown in Figure 
7, the radiator is provided with at least one, preferably a 
plurality of projections 60 (e.g. fins) which are non-heat 
25 exchange surfaces. The fins 60 are coated with the catalyst 
composition in a customary manner (e.g. by spraying) . When in 
contact with ambient air, the surfaces of the fins, heated via 
conduct i on from the heat exchange surface, are capable of 
catalytically converting pollutants contained within the air to 
3 0 harmless compounds. 

In another aspect of the present invention, the surface of 
the radiator may be treated to provide a catalytic surface 
without coating the same with a catalytic composition. 
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Radiators made of metals which are capable of catalytically 
converting hydrocarbons, carbon monoxide and/or ozone to 
harmless compounds may be used in this embodiment . In order to 
provide a suitable catalytical surface, it is essential that the 
5 surface area of the radiator being increased. This can be done 
in any manner which roughens the surface of the radiator. 
Referring to Figure 8, a preferred way of treating the outer 
surface of the radiator is to contact the same with a metal 
capable of reacting with the acid to form a roughened surface. 

10 The roughening of the surface provides a series of spaced apart 
pits or depressions 70 which dramatically increase the surface 
area of the radiator thereby providing an adequate number of 
catalytic cites for the pollutant conversion reactions. 

The acids which can be used to treat the metals include 

15 mineral acids such as hydrochloric acid, sulfuric acid, 

phosphoric acid and the like. Organic acids such as acidic 
acids, formic acid and the like may also be used. 

The acid may be applied to the radiator by dipping, 
spraying, brushing and the like. The amount of acid which is 

20 used and the duration of the treatment is within the routine 
skill of the art and is sufficient to provide a noticeable 
increase in the surface area of the radiator without damaging 
the heat exchange properties of the radiator. 

In each embodiment described above a porous protectiv e 

2 5 coat i nq may be provided to the catalytic surfa ce . The 

protective coating contains a protective substance which is 
stable at temperatures up to 100°C and is resistant to 
chemicals, salts, dirt and other contaminants which may 
adversely affect the catalyst composition. Plastic materials 

30 meeting this criteria are known and include polyethylene, 

polypropylene, polytetraf luoroethylene (e.g. Teflon) and the 
like. Polytetraf luoroethylene is a preferred material for the 
protective coating. 
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The protective coating may be applied by dipping and 
spraying techniques. A preferred method of application is to 
use a non-halogen containing aerosol spray. 
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Wh?t is claimed; 

1. A method of catalytically treating the atmosphere to 
convert pollutants to harmless compounds comprising treating an 
outer surface of a heat exchange device to render said surface 
capable of catalytically converting said pollutants without 
adversely affecting the heat exchange properties of the heat 
exchange device. 

2. The method of Claim 1 wherein the outer surface 
comprises at least one catalytically active metal, said process 
comprising increasing the surface area of the outer surface of 
the heat exchange device. 

3. The method of Claim 2 comprising treating the outer 
surface of the heat exchange device with an acid in an amount 
sufficient to roughen at least a portion of the outer surface. 

4 . The method of Claim 2 wherein the metal of the outer 
surface is selected from the group consisting of base metals, 
precious metals and combinations thereof. 

5. The method of Claim 3 wherein the acid is selected 
from the group consisting hydrochloric acid, sulfuric acid, 
phosphoric acid and organic acids. 

6. The method of Claim 3 further comprising depositing a 
catalytic metal on at least a portion of the treated outer 
surface of the heat exchange device. 

7. The method of Claim 6 where the step of depositing 
the catalytic metal on the heat exchange device comprises 
vaporizing a metal and depositing said metal on the outer 
surface of the heat exchange device. 
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8. The method of Claim 1 comprising applying a catalytic 
composition to a portion of the outer surface area of the heat 
exchange device. 

9. The method of Claim 8 comprising applying the 
catalytic composition to from about 1 to 99% of the outer 
surface of the heat exchange device. 

10. The method of Claim 9 comprising applying the 
catalytic composition to from about 25 to 75% of the outer 
surface of the heat exchange device. 

11. The method of Claim 8 comprising applying a coating 
of catalyst composition containing a catalytic component 
selected from the group consisting of base metals, precious 
metals, compounds thereof and combinations thereof to a portion 
of the outer surface of the heat exchange device. 

12. The method of Claim 8 wherein the catalyst 
composition contains from about 0.05 to 5.0% by weight of a base 
metal catalyst and up to about 20% by weight of a precious metal 
catalyst, based on the total weight of the catalyst composition. 

13. The method of Claim 11 wherein at least 50% of the 
precious metal catalyst is on or close to the surface of the 
base metal catalyst. 

14 . The method of Claim 8 comprising applying the 
catalytic composition in spaced apart rows to the heat exchange 
device . 

15. The method of Claim 8 wherein the heat exchange 
device contains a plurality of corrugations, said method 



WO 98/02235 



PCT/US97/07708 



-19- 

comprising applying the catalytic composition to a portion of 
each of the corrugations. 

16. The method of Claim 12 wherein the % by weight ratio 
of the precious metal catalyst to the base metal catalyst is at 
least 1:1. 

17. The method of Claim 1 wherein the heat exchange 
device comprises a non-heat exchange outer surface, said process 
comprising treating at least a portion of the non-heat exchange 
surface with a catalytic composition. 

18 . The method of Claim 1 further comprising applying a 
protective coating to the outer surface of the heat exchange 
device . 

19. The method of Claim 18 wherein the protective coating 
contains at least one protective substance which is stable at 
temperatures up to 100°C and is resistant to contaminants which 
can adversely affect the treating step. 

20. The method of Claim 19 wherein the protective 
substance is selected from the group consisting of 
polyethylene, polypropylene and polytetraf luoroethylene . 

21. The method of Claim 19 comprising spraying the 
protective substance as an aerosol onto the outer surface of the 
heat exchange device. 

22 . A heat exchange device comprising an outer surface 
having at least a portion of the outer surface treated to render 
said surface capable of catalytically converting pollutants in 
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ambient air to harmless compounds without adversely affecting 
the heat exchange properties of the heat exchange device. 

23 . The heat exchange device of Claim 22 comprising an 
acid treated outer surface. 

24 . The heat exchange device of Claim 22 comprising a 
heat exchange outer surface, a portion of said heat exchange 
outer surface being coated with a catalyst composition. 

25. The heat exchange device of Claim 22 comprising a 
non-heat exchange outer surface, at least a portion of said non- 
heat exchange outer surface coated with a catalyst composition. 

26. The heat exchange device of Claim 24 wherein the heat 
exchange outer surface is coated with a plurality of spaced 
apart rows of the catalyst composition. 

27. The heat exchange device of Claim 24 comprising a 
plurality of corrugations, said catalyst composition being 
coated on a portion of each of the corrugations. 

28 . The heat exchange device of Claim 22 further 
comprising a protective coating on the outer surface. 

29. The heat exchange device of Claim 28 wherein the 
protective coating contains at least one protective substance 
which is stable at temperatures up to 100°C and is resistant to 
contaminants which can adversely affect said surface catalyst 
composition. 
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30. The heat exchange device of Claim 29 wherein the 
protective substance is selected from the group consisting of 
polyethylene, polypropylene and polytetraf luoroethylene . 
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